Modification of low dose radiation induced radioresistance by 2-deoxy-D-glucose in Saccharomyces cerevisiae: mechanistic aspects.
Use of 2-deoxy-D-glucose (2-DG) in combination with radiotherapy to radio-sensitize the tumor tissue is undergoing clinical trials. The present study was designed to investigate the effect of 2-DG on radiation induced radioresistance (RIR) in normal cells. The sub-lethal radiation dose to the normal cells at the periphery of target tumor tissue is likely to induce radioresistance and protect the cells from lethal radiation dose. 2-DG, since, enters both normal and tumor cells, this study have clinical relevance. A diploid respiratory proficient strain D7 of S. cerevisiae was chosen as the model system. In comparison to non-pre-irradiated cultures, the cultures that were pre-exposed to low doses of UVC (254 nm) or (60)Co-gamma-radiation, then maintained in phosphate buffer (pH 6.0, 67 mM), containing 10 mM glucose (PBG), for 2-5 h, showed 18-35% higher survivors (CFUs) after subsequent exposure to corresponding radiation at lethal doses suggesting the radiation induced radioresistance (RIR). The RIR, in the absence of 2-DG, was associated with reduced mutagenesis, decreased DNA damage, and enhanced recombinogenesis. Presence of 2-DG in PBG countered the low dose induced increase in survivors and protection to DNA damage. It also increased mutagenesis, altered the recombinogenesis and the expression of rad50 gene. The changes differed quantitatively with the type of radiation and the absorbed dose. These results, since, imply the side effects of 2-DG, it is suggested that new approaches are needed to minimize the retention of 2-DG in normal cells at the time of radiation exposure.